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depression among adolescents with attention-deficit/hyperactivity disorder (ADHD) in Taiwan.
A total of 287 adolescents aged 11e18 years diagnosed with ADHD participated in this study.
Their severities of anxiety and depression were assessed. Multiple regression analysis was used
to examine the correlates of anxiety and depression. The results show that adolescents with
ADHD who reported a higher behavioral inhibition system (BIS) score, had comorbid ASD,
and were bullying victims, reported more severe anxiety and depressive symptoms. Adoles-
cents with ADHD who bullied others reported more severe depressive symptoms than those
who did not bully. The results of this study indicated that behavioral temperamental traits
on the BIS, comorbid ASD, and bullying involvement were significantly associated with anxiety
and depression among the adolescents with ADHD.
Copyright ª 2016, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).eclare no conflicts of interest.
of Psychiatry, Kaohsiung Medical University Hospital, Number 100, Tzyou First Road, Kaohsiung 807,
u.tw (C.-F. Yen).
6.01.002
ng Medical University. Published by Elsevier Taiwan LLC. This is an open access article under the CC
mons.org/licenses/by-nc-nd/4.0/).
104 H.-F. Hu et al.IntroductionAttention-deficit/hyperactivity disorder (ADHD) is classified
as one of the neurodevelopmental disorders with onset in
the developmental period according to the Diagnostic and
Statistical Manual of Mental Disorders, fifth edition (DSM-5)
[1]. Evidence shows that a high proportion (26e65%) of
ADHD persists into adolescence or early adulthood [2].
Previous studies also demonstrate that compared with ad-
olescents without ADHD, the adolescents with ADHD have
significant functional impairment in the domains of quality
of life, psychological adjustment, work performance, and
interpersonal relationships [2]. The results of previous
studies indicate that mental health problems in adolescents
with ADHD warrant further study.
Comorbid anxiety and depression are prevalent among
the adolescents with ADHD. Research indicates that over
one-third of adolescents with ADHD have comorbid anxiety
disorders [3]. The individuals with comorbid ADHD and
anxiety had worse working memory deficits [4], worse
overall functioning [5], poorer psychosocial quality of life
[6], and a lower response rate to stimulant treatment [7]
than those with pure ADHD. Meanwhile, the 2007 National
Survey of Children’s Health in the United States found that
children and adolescents with ADHD were more likely to
have depression than those without ADHD (14% vs. 1%) [8].
Comorbid ADHD and depression result in greater levels of
psychosocial impairment than those with pure ADHD [9].
Depression also mediates the association between ADHD
symptoms and suicidality in female adolescents [10]. These
characteristics support that comorbid anxiety and depres-
sion need routine scrutiny among adolescents with ADHD.
Not every adolescent with ADHD, however, has comorbid
anxiety and depression, indicating that there may be risk or
protective factors that increase or reduce the possibility of
comorbid anxiety and depression in adolescents with ADHD.
Investigators identified several risk factors for depression
and anxiety in youths with ADHD, such as female sex,
disruptive behaviors, substance use disorder, and poor
coping skills [11e13]. According to the transactional model
of developmental psychology, developmental changes
occur as a result of continuous reciprocal interactions be-
tween an active organism and its active environmental
context [14]. As important individual and environmental
factors for adolescents’ mental health, the roles of
behavioral temperamental traits measured using the
behavioral inhibition system (BIS) and the behavioral
approach system (BAS), comorbid autism spectrum disorder
(ASD) and involvement in peer bullying for comorbid anxi-
ety and depression have not been examined in a clinical
group of adolescents with the diagnosis of ADHD.
According to Gray’s reinforcement sensitivity theory
[15], BIS represents sensitivity to punishment and reflects
the degree to which respondents feel anxious when con-
fronted with cues for punishment (e.g., “I feel pretty
worried or upset when I think or know somebody is angry
at me”) [16]. BAS represents sensitivity to reward and
comprises subscales of reward responsiveness, drive, and
fun seeking [16]. Reward responsiveness measures the
degree to which rewards lead to positive emotions (e.g.,
“When I’m doing well at something I love to keep at it”).
Drive relates to a person’s tendency to pursue appetitivegoals actively (e.g., “I go out of my way to get things I
want”). Fun seeking describes the tendency to seek and
impulsively engage in potentially rewarding activities
(e.g., “I’m always willing to try something new if I think it
will be fun”) [16]. Depue and Iacono [17] conceptualized
depression as the result of an inactive BAS that fails to
produce positive effect or incentive-reward motivation.
However, the results of previous studies regarding the
association between depression and BAS are mixed. One
earlier study found that low BAS levels were correlated
with greater concurrent depression severity in the in-
dividuals with depression [18], whereas another study
found that BAS sensitivity was not associated with con-
current levels of depression in adolescents with bipolar
disorder [19]. Research indicates that compared with
nondepressed individuals, those with depression reported
higher BIS scores [18]. BIS scores correlated positively with
self-reported anxiety in adolescents with bipolar disorder
[19]. Researchers found that compared with the general
population, people with ADHD have low inhibition as
measured using the BIS [20], low drive as measured on the
BAS [21], and high fun-seeking behavior on the BAS [22].
Investigators hypothesize that difficult temperament ac-
counts for poor adaptability to new situations and nega-
tive mood states in children with ADHD [23]. Examining the
effects of behavioral temperamental traits on anxiety and
depression in adolescents with ADHD should improve our
understanding and ability to help these young people
manage their disabilities.
Another possible correlate of anxiety and depression
deserving further examination is comorbid ASD. The DSM-5
revised the criteria for ADHD and allowed for the comor-
bidity of ADHD and ASD (American Psychiatric Association,
2013) [1]. Anxiety and depressive disorders are prevalent
among children and adolescents with ASD [24]. The children
with comorbid ASD and ADHD are more likely to have anx-
iety and depressive disorders than those with pure ASD [24].
However, the influence of comorbid ASD on anxiety and
depression in adolescents with ADHD warrants further
study.
Research shows that being the victim of bullying results
in more severe anxiety and depression than in those who
were not involved in bullying [25]. Research also revealed
that the patients with comorbid ADHD and anxiety were
more likely to experience being bullied than those with
pure ADHD [26]. Additionally, being a perpetrator of
bullying results in more severe anxiety than in those not
involved in bullying [25]. However, the associations of
bullying perpetration with anxiety and depression in ado-
lescents with ADHD are not well characterized.
The aim of the present study was to examine the asso-
ciations of behavioral temperamental traits, comorbid ASD,
and bullying involvement with anxiety and depression
among adolescents with ADHD in Taiwan. We hypothesize
that after controlling for the effects of demographic and
ADHD characteristics, comorbid ASD and being a bullying
victim or perpetrator is significantly associated with the
severity of anxiety or depression or both. We also hypoth-
esize that the BIS score is positively associated with the
severity of anxiety and depression, whereas the BAS scores
are negatively associated with the severity of anxiety and
depression in adolescents with ADHD.
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Participants
The participants were recruited from the child and
adolescent psychiatric outpatient clinics of two medical
centers in Kaohsiung, Taiwan. Adolescents were diagnosed
with ADHD according to the diagnostic criteria in the
Diagnostic and Statistical Manual of Mental Disorders-IV
Text Revision (DSM-IV-TR) [27]. Those aged 11e18 years
were consecutively invited to participate in this study be-
tween November 2012 and November 2013. ADHD was
diagnosed by applying multiple data sources, including an
interview conducted by a child psychiatrist and clinical
observation of the participant’s behavior. Additionally,
parents provided their child’s history and completed the
Chinese version of the Swanson, Nolan, and Pelham Version
IV Scale (SNAP-IV) [28]. Adolescents who exhibited intel-
lectual disability, schizophrenia, bipolar disorder, and dif-
ficulty communicating, or any cognitive deficits that
prevented them from understanding the study purpose or
completing the questionnaires were excluded. A total of
316 adolescents diagnosed with ADHD were invited to
participate in this study. Among them, 287 (90.8%) adoles-
cents and their parents agreed to participate in this study
and completed the written informed consent. Of the par-
ticipants, 36 (12.5%) were girls and 251 (87.5%) were boys.
The mean age was 13.1 years [standard deviation (SD),
2.0 years]. Of the 29 adolescents who refused to join this
study, 16 refused on the basis of their parents’ opinions and
13 refused based on their personal views. The institutional
review board of Kaohsiung Medical University and Chang
Gung Memorial Hospital, Kaohsiung Medical Center
approved the study.
Measures
Anxiety symptoms
We used the Taiwanese version of the Multidimensional
Anxiety Scale for Children (MASC-T) to evaluate self-
reported anxiety symptoms in the preceding month [29].
The MASC-T evaluates the level of anxiety symptoms in
children and adolescents, with 39 items answered using a 4-
point Likert scale. A high total score indicates more severe
anxiety symptoms. The total raw score was transformed
into a T score. Research has proven that the psychometrics
of the MASC-T have satisfactory reliability and validity [29].
The Cronbach a for the scale in this study was 0.84. In this
study, participants whose T score on the MASC-T was 65
were classified to have significant anxiety.
Depression symptoms
The severity of self-reported depression symptoms was
assessed using the Center for Epidemiological Studies
Depression Scale (CES-D) [30]. The CES-D comprises 20 four-
point items that assess the frequency of depressive symp-
toms in the preceding month on a 4-point Likert scale
month. A high total score indicates more severe depression
than a lower score. The Cronbach a for the scale in the
present study was 0.86. Based on the result of a previous
study using the CES-D in a two-phase survey for depressivedisorders among nonreferred adolescents in Taiwan, we
defined those adolescents whose CES-D score was >28 as
having significant depression [31].
ADHD characteristics
We examined participants’ ADHD subtypes, whether they
received medication for ADHD, and the severity of their
ADHD symptoms in the month preceding the study. Partic-
ipants’ subtypes of ADHD, including combined, inattention,
and hyperactivity/impulsivity types, were determined by
child psychiatrists according to the diagnostic criteria in the
DSM-IV-TR [27]. The child psychiatrists also recorded
whether the participants received medication for ADHD at
the time. The Chinese version of the SNAP-IV was used to
assess the severities of inattention and hyperactivity/
impulsivity symptoms in the month preceding the study
[28]. Each item was rated on a 4-point Likert scale from
0 (not at all) to 3 (very much). The Cronbach a values of the
inattention and hyperactivity/impulsivity subscales in this
study were 0.86 and 0.88.
Bullying involvement
The self-reported Chinese version of the School Bullying
Experience Questionnaire (C-SBEQ) was used to evaluate
participants’ involvement in school bullying in the previous
year. It contains 16 items answered on a 4-point Likert
scale, with 0 indicating never, 1 indicating just a little, 2
indicating often, and 3 indicating all the time [32]. Par-
ticipants who answered 2 or 3 on any item among items 1 to
8 and items 9 to 16 were identified as self-reported victims
and perpetrators of bullying, respectively. The results of a
previous study examining the psychometrics of the C-SBEQ
are described elsewhere and support that the C-SBEQ has
satisfactory reliability and validity [32].
Behavioral temperamental traits
We used the BIS/BAS Scale to measure participants’
behavioral temperamental traits. The BIS/BAS Scale con-
tains 20 items ranked on a 4-point Likert scale that assess
the sensitivity of the two motivational systems according to
reinforcement sensitivity theory [15,16]. A higher total
score on the BIS subscale indicates a higher level of sensi-
tivity to punishment, while a higher total score on the BAS
subscale indicates a higher level of reinforcement sensi-
tivity. The Cronbach a values of the four subscales ranged
from 0.68 to 0.83.
ASD
We assessed whether or not patients had ASD, including
autistic disorder, Asperger’s disorder, and pervasive
development disorders not otherwise specified on the DSM-
IV-TR. The diagnosis of these ASDs was based on clinical
interviews and chart reviews.Procedures and statistical analysis
Research assistants performed interviews using the
research questionnaires including the MASC-T, CES-D, C-
SBEQ, and BIS/BAS Scale to collect the specified data from
the adolescents. The adolescents’ parents completed the
SNAP-IV. Those who were identified as having significant
Table 1 Demographic and attention-deficit/hyperactivity
disorder (ADHD) characteristics, autism spectrum, behav-
ioral temperamental traits, bullying involvement, anxiety,
and depression.
n (%) Mean (SD) Range
Sex
Girls 36 (12.5)
Boys 251 (87.5)
Age (y) 13.1 (2.0) 11e18
ADHD subtypes
Combined 222 (77.3)
Inattention 63 (22.0)
Hyperactivity/
impulsivity
2 (0.7)
Receiving medication
for ADHD
No 43 (15)
Yes 244 (85)
ADHD symptoms on
the SNAP-IV
Inattention 12.7 (5.4) 0e27
Hyperactivity/
impulsivity
8.9 (5.8) 0e27
Behavioral
temperamental traits
BIS 19.3 (3.9) 8e28
Reward responsiveness
on the BAS
16.6 (2.8) 5e20
Drive on the BAS 12.0 (2.7) 4e16
Fun seeking on
the BAS
10.8 (2.7) 4e16
Autism spectrum
disorders
No 249 (86.8)
Yes 38 (13.2)
Being bullying victims
No 229 (79.8)
Yes 58 (20.2)
Being bullying
perpetrators
No 247 (86.1)
Yes 40 (13.9)
Anxiety on the MASC-T
(transformed)
50.3 (11.7) 27e90
Depression on the CES-D 13.2 (8.8) 1e54
BAS Z Behavior Approach System; BIS Z Behavior Inhibition
System; CES-DZ Center for Epidemiological Studies Depression
Scale; MASC-T Z Taiwanese version of the Multidimensional
Anxiety Scale for Children; SD Z standard deviation; SNAP-
IV Z Swanson, Nolan, and Pelham, Version IV Scale.
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psychosocial or pharmacological intervention. Data analysis
was performed using SPSS Version 18.0 statistical software
(SPSS Inc., Chicago, IL, USA). The correlations of ADHD
characteristics, behavioral temperamental traits, comorbid
ASDs, and bullying involvement with anxiety and depression
were examined using multiple regression analysis modeling
to control for the effects of sex and age. A two-tailed p
value < 0.05 was considered statistically significant.
Results
Table 1 shows participants’ demographic and ADHD char-
acteristics, behavioral temperamental traits, anxiety and
depression, the proportions of comorbid ASDs, and being
bullying victims or perpetrators. Based on the definition
described above, 10.5% and 6.3% of participants had sig-
nificant anxiety and depression, respectively. Table 2 dis-
plays the results of multiple regression analysis examining
the correlates of anxiety in adolescents with ADHD. The
results of Model I examining the relationship between ADHD
characteristics and anxiety found that the severity of
inattention symptoms was positively associated with the
severity of anxiety after controlling for the effects of sex
and age. Receiving medication for ADHD and the severity of
hyperactivity/impulsivity symptoms did not significantly
correlate with anxiety. The results of Model II examining
the relationship between behavioral temperamental traits
and anxiety found that the BIS score but not the BAS score
was positively associated with the severity of anxiety.
Model III added ASDs into the regression model and showed
that comorbid ASD was positively associated with the
severity of anxiety. Model IV added bullying involvement
into the regression model, which revealed that being a
bullying victim but not a bullying perpetrator was positively
associated with the severity of anxiety.
Table 3 shows the results of multiple regression analysis
examining the correlates of depression in adolescents with
ADHD. The results of Model V examining the relationship
between ADHD characteristics and depression found that
the severity of inattention symptoms was positively asso-
ciated with the severity of depression after controlling for
the effects of sex and age. Receiving medication for ADHD
and the severity of hyperactivity/impulsivity symptoms did
not significantly correlate with depression. The results of
Model VI examining the relationship between behavioral
temperamental traits and depression found that the BIS
score but not the BAS score was positively associated with
the severity of depression. Model VII, which added ASD into
the regression model, showed that comorbid ASD was
positively associated with the severity of depression. Model
VIII added bullying involvement into the regression model
and revealed that being bullying victims or perpetrators
were positively associated with the severity of depression.
Discussion
The results showed that adolescents with ADHD who re-
ported a higher BIS scores reported more severe anxiety
and depressive symptoms than those with lower BIS scores.
Several possible etiologies may account for the results.First, while individuals with high BIS may inhibit their be-
haviors that could lead to punishment, high BIS may also
hinder one’s motivation to move toward goals, and limit the
opportunity to gain success [15], which may increase the
risk of developing negative emotions such as fear and
anxiety [19]. Second, the amygdala may play a role in the
association between the BIS score and negative emotions
because the amygdala is related to both the executive
process of the BIS [33] and the development of fear and
Table 2 Correlates of anxiety in adolescents with attention-deficit/hyperactivity disorder (ADHD).
Model I Model II Model III Model IV
Beta t p Beta t p Beta t p Beta t p
Sex 0.018 0.302 0.763 0.028 0.571 0.568 0.020 0.411 0.682 0.020 0.429 0.668
Age 0.106 1.730 0.085 0.131 2.584 0.010 0.122 2.407 0.017 0.101 2.063 0.040
Receiving medication
for ADHD
0.033 0.556 0.579 0.006 0.123 0.902 0.009 0.177 0.860 0.014 0.288 0.773
Inattention on the
SNAP-IV
0.142 2.014 0.045 0.112 1.904 0.058 0.106 1.820 0.070 0.068 1.188 0.236
Hyperactivity/impulsivity
on the SNAP-IV
0.059 0.823 0.411 0.029 0.496 0.620 0.028 0.472 0.638 0.015 0.257 0.798
BIS 0.495 9.406 <0.001 0.507 9.667 <0.001 0.476 9.248 <0.001
Reward responsiveness
on the BAS
0.105 1.601 0.111 0.102 1.565 0.119 0.096 1.516 0.131
Drive on the BAS 0.091 1.459 0.146 0.087 1.413 0.159 0.084 1.406 0.161
Fun seeking on the BAS 0.001 0.012 0.991 0.004 0.084 0.933 0.028 0.532 0.595
Autism spectrum
disorders
0.118 2.421 0.016 0.093 1.955 0.052
Bullying victim 0.202 4.050 <0.001
Bullying perpetrator 0.068 1.407 0.161
BAS Z Behavior Approach System; BIS Z Behavior Inhibition System; SNAP-IV Z Swanson, Nolan, and Pelham, Version IV Scale.
Table 3 Correlates of depression in adolescents with attention-deficit/hyperactivity disorder (ADHD).
Model V Model VI Model VII Model VIII
Beta t p Beta t p Beta t p Beta t p
Sex 0.017 0.299 0.765 0.018 0.326 0.745 0.006 0.115 0.909 0.012 0.223 0.823
Age 0.175 2.912 0.004 0.159 2.741 0.007 0.173 3.029 0.003 0.188 3.474 0.001
Receiving medication
for ADHD
0.016 0.269 0.788 0.006 0.115 0.909 0.015 0.278 0.781 0.010 0.183 0.855
Inattention on the SNAP-IV 0.176 2.543 0.012 0.145 2.160 0.032 0.136 2.062 0.040 0.082 1.314 0.190
Hyperactivity/impulsivity
on the SNAP-IV
0.097 1.376 0.170 0.070 1.034 0.302 0.067 1.014 0.311 0.044 0.699 0.485
BIS 0.313 5.204 <0.001 0.330 5.552 <0.001 0.310 5.470 <0.001
Reward responsiveness
on the BAS
0.028 0.369 0.712 0.032 0.440 0.660 0.035 0.504 0.615
Drive on the BAS 0.069 0.970 0.333 0.074 1.062 0.289 0.087 1.320 0.188
Fun seeking on the BAS 0.084 1.370 0.172 0.091 1.517 0.130 0.106 1.856 0.064
Autism spectrum disorders 0.176 3.180 0.002 0.153 2.912 0.004
Bullying victim 0.190 3.454 0.001
Bullying perpetrator 0.228 4.308 <0.001
BAS Z Behavior Approach System; BIS Z Behavior Inhibition System; SNAP-IV Z Swanson, Nolan, and Pelham, Version IV Scale.
Anxiety and depression in ADHD 107sadness [34]. Third, harm avoidance is one domain of anx-
iety measured on the MASC-T. BIS and harm avoidance have
similar concepts. For example, both BIS and the domain of
harm avoidance on the MASC-T have the item “I worry
about making mistakes.”
Contrary to our hypothesis, we did not find that BAS
characteristics were significantly associated with anxiety
and depression in adolescents with ADHD. The results did
not support the hypothesis proposed by Depue and Iacono
[17] that depression is the result of inactive BAS charac-
teristics that fail to produce positive effect or incentive-
reward motivation.
The results showed that adolescents with ADHD who had
comorbid ASD reported more severe anxiety and depressivesymptoms than those with pure ADHD. Evidence indicates
that comorbid ASD is significantly associated with bullying
involvement in children and adolescents with ADHD [35]. It
is reasonable to hypothesize that adolescents with ADHD
and comorbid ASD have more severe anxiety and depression
resulting from the experience of being bullied than those
with pure ADHD. However, this study found that comorbid
ASD had an independent role in anxiety and depression
after controlling for the effects of bullying involvement.
Thus, comorbid ASD increases the risks of anxiety and
depression in adolescents with ADHD not only through the
mechanisms of bullying involvement. The characteristics of
ASD may keep the adolescents from successfully accom-
plishing the developmental tasks of adolescence, including
108 H.-F. Hu et al.separation and individuation, self-identity formation,
learning how to develop close relationships with others,
and gaining control of one’s impulses [36]. Failure or delay
in accomplishing these developmental tasks may further
make the adolescents with ASD feel anxious or depressed.
Meanwhile, adolescents with both ADHD and ASD may
experience more severe social stigma toward mental ill-
nesses than those who have only ADHD or ASD, and thus the
risks of developing anxiety and depression increase. The
results of our study indicate that the adolescents with
ADHD and comorbid ASD are a particular group that needs
close observation of their negative mood status.
Research has identified children and adolescents with
ADHD as a high-risk group for bullying victimization and
perpetration. A cross-sectional community study found that
adolescent who report more severe ADHD symptoms are
more likely to be bullying victims and perpetrators [25]. A
follow-up community study in children found that ADHD
symptoms can predict bullying victimization 2 years later
[37]. The present study found that adolescents with ADHD
who were bullying victims reported more severe anxiety
and depressive symptoms. Being bullied is one of the most
distressing experiences for a child or teenager, especially
when it occurs over a prolonged period. Being victimized by
bullies is associated with a range of adjustment problems,
which may result in anxiety and depression. However,
depression and anxiety may impair an adolescent’s social
skills and self-esteem and increase the risk of being
victimized by peers.
This study also found that adolescents with ADHD who
were bullying perpetrators reported more severe depressive
symptoms than those who did not bully others. There are
several possible explanations for this result. First, bullying
perpetration may compromise adolescents’ interpersonal
relationships and reduce social support from peers. Second,
adolescents who bully others may be perceived as hot-
tempered and restless by their teachers and have a high risk
of poor treatment, which may increase their risks of poor
self-esteem and somatic complaints. Third, adolescents
with ADHD had more comorbid externalizing behaviors than
those without ADHD [38]. Externalizing behaviors such as
impulsivity and anger may increase the risk of both bullying
perpetration and depression [11,12]. The results of this
study remind mental health and educational professionals
that the risk of depression requires close monitoring not only
in adolescent bullying victims with ADHD but also in perpe-
trators with ADHD.
This study found that age was positively associated with
depression, which is in line with the result of the previous
study on adolescents in Taiwan [39]. Adolescents may
experience stress from interpersonal relationships, aca-
demic performance, and social expectations as they grow
up, which may compromise their mood regulation. This
study also found that age was positively associated with
anxiety. However, a previous study found that older ado-
lescents had more severe anxiety symptoms of physical
symptoms and social anxiety and less anxiety symptoms of
harm avoidance and separation/panic than younger ones,
indicating that age has different relationships with various
domains of anxiety [40]. The present study examined the
level of general anxiety. Further study is needed to
examine whether the factors examined in this study havedifferent correlation with various domains of anxiety in
adolescents with ADHD.
Several limitations in our investigation require atten-
tion. The cross-sectional research design of this study
limited the ability to draw conclusions regarding the causal
relationships of anxiety and depression with correlates such
as being bullied or bullying. The data regarding anxiety,
depression, behavioral temperamental traits, and bullying
involvement were provided by the adolescents. The prob-
lem of shared-method variance results from having a sole
information source and requires careful consideration. We
did not examine the relationships of adolescent anxiety and
depression with some variables, such as the use of alcohol,
illegal drugs, and stress-coping styles. Furthermore, we did
not recruit a group of adolescents without ADHD to
compare the severities of anxiety and depression among
adolescents with and without ADHD. The diagnosis of ASD
was made based on clinical interviews and chart reviews.
We did not use standardized tools such as the Autism
Diagnostic Interview-Revised for structured interview or
the Social Responsiveness Scale for measuring the level of
social cognition. We did not invite school teachers to rate
ADHD symptoms on the SNAP-IV for the adolescents. Some
adolescents with cognitive deficits were excluded from this
study. Meanwhile, most of the participants received medi-
cation and had attenuated ADHD symptoms. Thus, the re-
sults of this study might not be applicable to all adolescents
with ADHD, especially those with cognitive deficits or
without treatment for ADHD.
Conclusion
The study results indicate that the behavioral tempera-
mental traits examined on the BIS, comorbid ASD, and being
bullied are significantly associated with anxiety and
depression in adolescents with ADHD. In addition, bullying is
significantly associated with depression. Clinicians, educa-
tional professionals, and parents should monitor the symp-
toms of anxiety and depression in adolescents with ADHD
who exhibit the correlates of anxiety and depression iden-
tified in this study so that appropriate action may be taken.
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